INTRODUCTION
An increasing number of studies [1] [2] [3] [4] [5] [6] [7] aim to quantify exposure of the human body to radio frequency (RF) electromagnetic fields, due to the increasing number of RF sources in the environment and the possible adverse health effects associated with this exposure. The quantity used in these studies is the RF electric field incident on the human body [8] .
Personal exposimeters (PEMs) are the devices used to quantify one's personal exposure to RF electromagnetic fields. These devices have the advantage that they can be worn on body and thus allow for a measurement of the electric fields on the same location as the subject wearing the device. However, PEMs are faced with relatively large uncertainties [9] [10] [11] [12] [13] [14] caused by two effects: the uncertainty of the position of the PEM on the body and the varying multi-path RF fields incident on a subject.
The uncertainty caused by the positioning was investigated first in Ref. [9] using both numerical simulations and measurements of the electric fields in a transverse plane of the human body. Variations up to 30 dB (a factor of 10³) in power density were found for constant incident field strength. In Ref. [10] the uncertainty caused by the varying incident field was investigated using a PEM was worn on a fixed position on a subject's hip exposed by a constant field strength incident from one direction. The subject was then rotated in order to study the variation caused by a changing direction of incidence. The largest 50%
confidence interval on the response of the exposimeter found in Ref. [10] was 19 dB for Universal Mobile Telecommunications System (UMTS) uplink under vertically polarized exposure. A configuration where two PEMs were worn on both hips of a subject was studied as well and led to a reduction in variation [10] . Further studies evaluated the uncertainty using numerical simulations and investigated both variations in positioning on the body and variation of the incident fields. In Ref. [11] incident fields with different angles of arrival and the electric fields strengths caused by these incident fields in the transverse plane of a human phantom were studied at different frequencies. Differences up to 35 dB in response of an exposimeter were found due to the difference in angle of arrival. In Ref. [12] the statistics of the responses of an exposimeter worn on different locations on the body of a human phantom
were simulated in a model for a real environment. While in Ref. [13] both the variation caused by the human body and the variation caused by the incident fields were studied using numerical simulations of a subject in realistic multipath exposure scenarios. For example, at 900 MHz a 95 % confidence interval of 18 dB was determined in a realistic exposure scenario. These values were confirmed using numerical simulations [14] .
Previous studies [10, [12] [13] [14] indicate that equipping a subject with multiple PEMs will reduce the variation on measurements and thus allow for a better exposure assessment. Most groups that use PEMs for exposure studies possess more than one PEM and are thus able to equip a volunteer with multiple PEMs. Taking these results into account would help epidemiologists to better estimate the exposure of their volunteers, without having to buy new measurement equipment, such as for example a personal, distributed exposimeter proposed in Ref. [14] . The same holds for employers who measure the RF exposure of their employees. This option has been investigated in Ref. [10] , using a calibration in an open area test site and has yielded promising results for a reduction of the body shielding.
Although the methodology and processing for the on-body calibration of a PEM have already been investigated, it is not clear on how these results can straightforwardly be used for measurements in real environments. Not every possible polarization can be measured during a calibration and not every one of those polarizations will be equally likely to occur in a real exposure situation. In Ref. [10] every calibrated polarization was treated as being equally likely to occur, while studies like Ref. [15] show that this is not the case. In order to use the calibration data to process real measurement data, a statistical treatment of the polarization will be necessary.
Data measured using PEMs often have a large fraction of non-detects or left-censored data, due to the relatively large detection limits of the PEMs [3, 6, 16] . The most widely applied technique to deal with these censored data is Robust Regression on Order Statistics (ROS) [6, 17] . This method fits a lognormal distribution to the (normalized probability of the) data above the detection limit. However, as is pointed out in Refs. [16, 18] there is a non-negligible crosstalk present in the measurements using PEMs. The univariate summary statistics, which are usually provided [6, 16] for the individual frequency bands, are therefore not the summary statistics of the real incident signal, if the output of the PEMs is significantly confounded by crosstalk. Moreover, it is not unrealistic to assume that certain signals will be correlated anyway [19] , since they are frequently emitted from the same locations of base stations. This implies that, besides a correlation between data measured in the same frequency band; there will be a significant correlation between measurements in different frequency bands using PEMs, which means that the data are not univariate. The authors therefore propose here to follow a multivariate approach where besides the summary statistics for the individual frequencies, the multivariate summary statistics: ̅ and Σ ̿ , the mean vector and the covariance matrix, are provided as well.
The goal of this study is to, for the first time, calibrate two PEMs simultaneously in an anechoic chamber and confirm that a combination of measurements with multiple PEMs worn on the body can reduce the variation on measured incident field strength in realistic environment. To this aim two commercial, commonly used PEMs are calibrated on a subject, following the routine proposed in Ref. [10] , and Ref. [14] . A subject is rotated in an anechoic chamber under exposure from 847 MHz to 5.9 GHz. The authors also aim at determining the crosstalk between the different bands, using this calibration. Afterwards the same volunteer on which the PEMs are calibrated performs measurements in a real environment, using the same set up, which allows them to estimate the uncertainty on the measurements. To this aim the authors estimate the variation on the response of a PEM in a realistic exposure scenario. These data are then first processed using ROS [6] and then used to provide multivariate summary statistics.
MATERIALS AND METHOD
On-body calibration measurements using two PEMs placed on the body are performed in an anechoic chamber.
Personal Exposimeter
The type of PEM used in this study is the EME SPY 140 (Satimo, Brest, France) . This stateof-the-art PEM and its predecessors have frequently been used in epidemiologic investigations of personal exposure to RF electromagnetic fields [1] [2] [3] [4] [5] [6] [7] . The EME SPY 140
PEMs have a detection limit of 0.005 V/m below 3 GHz and 0.02 V/m above 3 GHz, a maximal sample rate of 0.25 Hz, and measure the following frequency bands [10, 16] :
Frequency Modulated Radio (FM), a first television broadcasting channel denoted TV3, 
Setup in the Anechoic Chamber
The calibrations are executed using the routine proposed in Ref. [10] . However, the measurements in this study are performed in an anechoic chamber instead of an open area test site. The anechoic chamber is designed to provide sufficient damping of the non-direct signals for frequencies above 800 MHz and is therefore a better option for the calibration. Therefore, only the frequency bands which can be recorded by the PEM and which are fully located above 800 MHz are investigated. FM, TV 3, 4 & 5, and TETRA are thus not considered in this study. Table 1 lists the studied frequency bands and the center frequency of the signals that are used during measurements. A network analyzer, Agilent N5242A PNA-X (Agilent, Santa Clara, CA, USA), is used to deliver a signal with a bandwidth of 10 MHz at a constant input power to a linearly polarized transmitting antenna (TX) with a reflection coefficient lower than -10 dB (a factor of 0.1) from 846 MHz to 6 GHz. A bandwidth of 10 MHz is used in order to avoid non-detects by the EME SPY 140 due to a too small bandwidth and to have a signal around the center frequency, which is fully located in the bands listed in Table 1 . As Figure 1 shows, the TX is positioned in the far field of a rotational platform on the other side of the anechoic chamber. The distance between the TX and the axis of the rotational platform is 4.5 m. In this study two orthogonal polarizations of the TX are studied: a horizontal polarization (H) parallel to the floor of the anechoic chamber and perpendicular to the rotational platforms axis of rotation, and a vertical polarization (V) parallel to the rotational platforms axis of rotation.
Two types of measurements are performed in the calibration. First, free-space measurements of the incident electric fields using a Narda NBM-550 broadband field meter (Narda, Hauppauge, NY, USA) are carried out. Second, on-body measurements using two EME SPY 140 PEMs, placed on both of the subject's hips are executed.
Free-space Measurements
The goal of measurements with PEMs is to determine the incident electric field strength. This field strength is to be averaged over the human body [8] . The incident electric field is measured at different heights (from 0.5 m to 2 m) from the platform. The free-space incident electric field ( ) is then averaged over the subject's total body height (ℎ ).
On-body Measurements
After the determination of , a 25 year old male subject is placed on the rotational platform in the anechoic chamber. The subject has a ℎ of 1.91 m, a mass of 83 kg, and thus a body mass index of 22.8 kg/m². The subject wears a casual outfit in order to emulate a reallife situation in which the subject might wear the PEMs. He does not carry electronic devices or metal(lized) objects.
Two EME SPYs are placed on both hips of the subject who stands on the rotating platform in upright anatomical position, see Figure 1 . The subject is then rotated twice, once for each polarization of the TX (H and V), from 0° to 360° in the azimuthal angle ( ) in steps of 45°± 0.1°. The TX emits a constant power and at frequency , thus inducing a constant ( ). Both PEMs will measure an electric-field value, denoted , ( , ) , with i=left or right hip and k the number of the frequency band in which the signal is recorded, as indicated in Table 1 . Multiple values of , ( , ) are measured for every angle in order to include the effects of the subject's small movements and breathing on the measurements. , ( , ) is measured during 30 s at a sample rate of 0.25 Hz for every and . Since the scattering of the body will be different for every angle [10, 11, 13] , every rotation will result in a distribution of , ( , ) for a constant ( ). The first quantity studied in this manuscript is the PEM's response (R): 
is the response measured on the left or right hip, respectively. The distributions of and , will be studied further in this paper.
The third quantity studied in this manuscript is the crosstalk ( ): 
Measurements in a real environment
After the calibration, the subject follows a predefined walk in Ghent Belgium, shown in 
where i is either left, right, or averaged over both hips and ̅ , a vector containing the different measured , ( ) values. In a second estimate, the electric fields measured on the body are corrected for the (median) influence of the body:
where 50 ( ) indicates the median values of its argument.
Using calibration data to process measurements in a real environment
All the calibration measurements are conducted for two orthogonal polarizations (see Fig. 1 ) and the measured values for the response are only valid for those two polarizations. In contrast Equation (5) requires values for an unknown polarization. However, the response for a polarization ( ) can be written as a sum of two orthogonal components:
A Gaussian distribution for the polarization has been used in Refs. [13, 14, 20, 21] . This distribution is based on values of the cross polarization ratio (XPR), which is a well-studied quantity in propagation theory and has been measured in real environments [15] :
This Gaussian distribution is used to estimate the polarization for the downlink frequency bands. A value for XPR of 7.3 dB is taken from Ref. [15] for an Urban Macro-cell scenario.
This scenario corresponds best to the measurements that are executed in this study. For the uplink bands, DECT, and the WiFi bands a uniform distribution from 0° to 360 ° is used since no a priori assumptions can be made about the polarization for this kind of sources.
Statistical processing of measurements in a real environment
The goal of this processing technique is to provide summary statistics for the data measured in the individual bands and the data as a whole using a multivariate approach.
In a first step, Robust ROS is applied to the measured power densities [6, 17] . In this approach the left-censored data (below the detection limits) is estimated using a lognormal extrapolation, summary statistics are then calculated on the original data where the leftcensored data are replaced by samples drawn from this fitted distribution. ROS is applied to the measurements of the individual PEMs before averaging using Equation (2) . This approach is used with (Equation (5)) and without correction (Equation (4)) for the human body.
In a second step, ̅ and Σ ̿ , the vector of means and the covariance matrix, are calculated, assuming a multivariate lognormal distribution ( ̅ , Σ ̿ ) of the measured power densities [6] .
Note that ROS on the individual frequencies can still be applied since, under the assumption of a multivariate lognormal distribution, each individual variable is lognormally distributed as well.
In a third step, the sum of the different measured electric fields is calculated. For the estimation of this sum, a multivariate approach using ̅ and Σ ̿ is chosen, instead of the usual approach to use ROS on the "Total Power Density" [6] . It is not certain that the sum of several lognormally distributed variables is lognormally distributed as well, so there is no rationale to Power density samples ̃= [ 1 , . . , , , . . , 10 ], where j are the different frequency bands, can then be generated according to the distribution :
It is clear that if there is non-marginal crosstalk ( ̿ ) present in our measurements, this crosstalk will cause the off-diagonal elements of Σ ̿ to be different from zero and therefore the measured quantities are not the real electric fields in the particular band, but a mixture of the different signals.
In a fourth step, summary statistics are determined for ̅ = √377 * ∑ 10 =1 .
Uncertainty due to Influence of the Body on Summary statistics
As mentioned before, , ( ) will vary depending on the orientation of the human body and where the PEM is worn on the body. This variation will induce an uncertainty on the summary statistics of , ( ) in Equations (4) and (5). The interquartile distance of (Eq. 2) has previously been used as an estimation of the (standard) uncertainty due to the influence of the body, on measurements of , ( ) [10, 16] . However, it was assumed that the uncertainty follows a U-shaped distribution. A U-shaped distribution for the uncertainty is indeed a common assumption if the input variable is a rotational angle [22] . However, as the authors will show in this manuscript (Fig. 3 ) the distribution of R ij can be asymmetric, whereas a U-shaped distribution is symmetric. This asymmetry in the distribution of R arises because of the asymmetric absorption and scattering of the human body.
Instead of this assumption on the distribution of the uncertainty, the authors have opted to report upper and lower limits. (4) and (5), are calculated as:
Where 25 ( ), 50 ( ), and 75 ( ) are the 25%, 50% and 75% percentiles of the responses.
For the sum of the different electric fields at frequencies , the 50% confidence interval can be calculated as:
With the number of measured time instances, t p the time at measurement point p, and the number of bands for which the electric fields are summed. Equations (11) and (12) reduce to Equations (9) and (10) for single frequencies. Table 1 lists the incident electric fields measured with the broadband field meter (Narda Probe), averaged over the phantom's height. Two incident polarizations of the TX are measured for an input power of 10 mW. There is a relatively small difference between the averaged electric field measured for the two polarizations. The horizontally polarized incident electric field is slightly higher than the vertically polarized field, for the same input power.
RESULTS AND DISCUSSION

Responses of Personal Exposimeters
The differences are attributed to small asymmetries in the anechoic chamber (the floor is different than the walls and the roof of the chamber). effect of polarization is simulated using 10 4 samples of drawn from the Gaussian distribution described in Ref. [15] for the downlink bands and drawn from a uniform distribution from 0° to 360 ° for the uplink bands, DECT, and the WiFi bands. This is associated with an average Kaplan-Meier estimate of the variance on the percentiles of the distribution of ( ) smaller than 2%. The effect of the azimuth angle is determined using measurements.
When comparing the boxplots in Figure 3 it becomes apparent that using an average over two PEMs reduces the variation on measured responses. For example: in the GSM 900 UL band, the interquartile distance is reduced by 3 dB (a factor of 2) from 6.2 dB and 6.4 dB (factors of 4.2 and 4.4, respectively) for the left and right hip, respectively, to 3.3 dB (a factor of 2.1) for the average value. Similar reductions are found for the other measured technologies, see Figure 3 . Only for WIMAX, the PEM on the left hip is found to have a lower interquartile distance. For all the other technologies the average presented an improvement in interquartile distance (2.5 dB and 3.2 dB (factors of 1.8 and 2.1, respectively) on average compared to the right hip and left hip respectively). Given these results, we conclude that wearing two PEMs on both hips is a viable approach to reducing the influence of the body on measurements of ̅ . Figure 3 also shows that the PEMs will usually underestimate the incident electric field strength. The median values are lower than 0 dB in a majority of the studied cases. Using an average over two PEMs, median underestimations up to 6 dB, for DECT, (a factor of 4) are observed. However, in some configurations a median overestimation is observed: DCS UL with PEM on the right hip and WiFi 2G for both the PEM on the right hip and the average over both hips. In Ref. [10] only DCS DL was found to have a median overestimation (for horizontally polarized incident plane waves and a PEM worn on the right hip). In Refs. [12, 13] the influence of polarization was also taken into account and the simulated median responses are always lower than 0 dB (a factor of 1). However, since multiple positions are taken into account in these studies, an exact comparison is not possible. From our simulations we can conclude that an underestimation of ̅ will be more likely in realistic exposure situations. The interquartile distances observed in our measurements are comparable to those presented in Ref. [10] . Moreover, the reduction in variation using two exposimeters placed on both hips is similar.
Crosstalk
Accurately determining the crosstalk is a difficult task. It is always possible that part of the power that should be detected in one band is received and registered in another band, but is lower than the detection limit. In particular, in the case of the EME SPY 140, the detection limits are relatively high such that many of the measured values will be below the detection limits [6] . We have chosen to adopt the following procedure: if the PEM returns a value equal to its detection limit in another band (k) than the applied signal (f j ), we put (see Eq. 3) equal to the value listed in the certificate of calibration of the EME SPY 140 [23] . Using a similar approach as shown in Equation (6), C ijk is then calculated for realistic polarizations. Figure 4 shows the median crosstalk matrix ̿ for the average over the measurements on both hips. ̿ is definitely not equal to the identity matrix, which would be the ideal scenario.
As Figure 4 shows: ̿ is not even diagonal. The maximum off-diagonal element of ̿ (1.2)
is measured when DECT is emitted and DCS DL is registered. In order to estimate how significant the crosstalk is, the matrix distance between ̿ and the identity matrix (1 ̿ ) is calculated [24] . A matrix distance between two matrices ̿ and ̿ can be defined as:
Where ‖ ‖ indicates the Frobenius norm of a matrix and ( ̿ . ) ̿̿̿̿ is the trace of the matrix product between ̿ and ̿ . ( ̿ , ̿ ) is located in between 0 and 1, where 0 indicates that ̿ and 1 ̿ are identical (up to a scaling factor) and 1 indicates that both matrices are orthogonal [24] . In this case ( ̿ , 1 ̿ ) = 0.18, which indicates that the crosstalk is indeed diagonal dominant, see Fig. 4 , but is still different from a perfect crosstalk matrix (d=0). The crosstalk can therefore not be neglected in measurements using PEMs. The summary statistics presented for ̅ further in this manuscript and in other manuscripts [1] [2] [3] [4] [5] [6] [7] 16] should be treated with care and under the condition that when removing the crosstalk from these measurements, different summary statistics might be obtained, in particular for DECT, UMTS UL and DCS DL, see 
with ̅ , a vector containing the incident electric-field strengths in the different frequency bands and ̅ , a vector containing the different electric-field strengths measured in the different frequency bands by a PEM worn on the body on position i. This could be done by inverting the matrix ̿ :
However, to obtain physical results (all elements of ̅ , ≥ 0), ̿ has to be known for the particular exposure situation at the moment that ̅ , is measured. The crosstalk determined in this study can serve as an indication of the median influence of crosstalk, but cannot be used in Equations (14) and (15).
In Ref. [18] off-diagonal elements in ̿ were observed as well, using real signals. The frequency bands listed as the bands where the highest crosstalk was observed are the same as those where we find off-diagonal elements (except for GSM 900 UL/DL). As mentioned before, this crosstalk has to be determined accurately for real signals in real environments, in order to determine how this crosstalk contributed to the covariance between the different measured signals. A solution to this crosstalk problem is proposed in Ref. [14] , where instead of one broadband antenna, multiple narrowband antennas, tuned to the appropriate frequency band are used. A narrowband antenna provides a physical filter for out-of-band signals. When combined with a frequency selective power detector, this can greatly reduce crosstalk.
Measurements in Ghent
The goal of this section is to provide an estimate for the incident electric fields using
Equations (4) and (5). Table 2 lists the percentages of left-censored data. UMTS UL and GSM UL are the frequency bands in which the highest fraction of censored data are observed (> 56%). No values lower than 5 mV/m are detected, since this is the detection limit of the PEM. The two highest frequencies even have a higher detection limit (20 mV/m) and insufficient samples are measured for a statistical analysis in these bands: > 95% left-censored data for WIMAX and 100% for WiFi 5G. This was to be expected since WIMAX is not a commonly used technique in the area of measurement and WiFi 5G (if emitted) is only emitted inside buildings along the trajectory. Since the trajectory is located outdoors, the signals are expected to be lower than the detection limit. ROS can only be applied to the data if more than 10 % of the data is uncensored [6] , therefore WIMAX and WIFI 5G are not treated further in this section.
Obviously, the combination of the right hip and the left hip has lower percentages of leftcensored data, since it is more likely that one of the PEMs measures a value lower than its detection limit than that both PEMs are simultaneously left-censored. Thus using two PEMs enables one to measure instances where a measurement with only one of the two PEMs would result in a left-censored measurement. Figure 5 shows the cumulative distribution functions of the electric fields after applying ROS to the measurements of the individual PEMs, averaging over the two PEMs using Equation (3), and correcting for the influence of the human body using Equation (5) . Note that ROS is applied before averaging in order to avoid an overestimation of the mean. All the resulting incident electric fields are lower than the International Commission on Non Ionizing Radiation Protection (ICNIRP) reference levels [8] in these frequency bands. Table 2 lists the summary statistics of the conditional probabilities of the electric fields (in mV/m) shown in Figure 5 and the sum of the different measured frequency bands. The mean values for the individual frequency bands, calculated using the procedure mentioned above (Equation 8), are listed together with the quartiles Q 1 , Q 2 , and Q 3 , corresponding to the values which are higher than 25%, 50%, and 75% of the measured values, respectively, and the 90% percentile (p 90 ). The highest exposure in these studied bands is measured for GSM DL, followed by DCS DL and UMTS DL. The lowest exposure is measured for GSM UL and UMTS UL, since the subject is not allowed to carry a personal wireless device. The quantities listed using Equation (4) are lower than those determined using Equation (5), except for WiFi 2G. This is because only for WiFi 2G the median response averaged over both hips is higher than 1, see Figure 3 . For the sum of the 8 first studied technologies a multivariate approach was chosen instead of applying ROS to the raw data [6] .
The mean values (with correction for the body) for GSM (power density equal to 0.052 mW/m²) and UMTS (0.007 mW/m²) downlink signals in this study of the same order (somewhat higher) than those measured in outdoor exposure situations in Ref. [16] :
0.022 mW/m² and 0.005 mW/m², respectively. The mean value for DCS DL (0.013 mW/m²) is lower than that presented in Ref. [16] : 0.050 mW/m². The sum of the downlink is however in very good agreement: 0.076 mW/m² in this study and 0.077 mW/m² [16] . The uplink signals are several orders of magnitude lower for GSM and DCS and the same for UMTS. Note that the subject wearing the PEMs in this study was not allowed to carry a personal wireless communication device, so the measured uplink originates from other users, while the subjects in Ref. [16] were allowed to use personal devices, which explains the lower values measured.
Compared to [3] we measure much lower exposure values (without correction for the body) for uplink, downlink, and DECT. For example, the total downlink is 0.033 mW/m² in this study, while it is 0.33 mW/m² in Ref. [3] . The differences can, at least partly be explained, by the different averaging used in this paper (average on logarithmic basis) and a linear averaging in Ref. [3] . A linear averaging leads to a mean value of 0.1 mW/m² for our data, which is still lower than the 0.33 mW/m² found in Ref. [3] .
For WiFi 2G we find a higher value 0.0005 mW/m² versus a value if 0.000 mW/m² in Ref. [3] .
This deviation for WiFi could be expected since WiFi sources are nowadays more present than during the measurements in Ref. [3] . The value for WiFi is relatively low compared to values measured indoors [25] : 0.038 mW/m² on average measured in an office environment. This can be explained due to the presence of WiFi access points indoor, whereas these are uncommon outdoors. Table 3 contains the upper and lower limits of the 50 % confidence interval. The largest uncertainty is found for DCS DL, the smallest for GSM UL. Value for the 50% confidence interval on the sum of the 8 different measured technologies is provided as well.
As mentioned before, the data measured by PEMS is usually described using univariate statistics, although the data might be multivariate. Figure 6 shows the covariance matrix (Σ ̿ ) of the data after ROS averaged over both hips. The value of the covariance between two frequency bands is indicated by a greyscale. A positive covariance indicates that two variables behave similarly, while a negative covariance indicates an opposite behavior. Univariate variables have a diagonal covariance matrix. From Figure 6 it should be clear that the data is definitely multivariate. The vector of means ̅ is listed in Table 2 (in linear units) and Σ ̿ is provided in Figure 5 . In order to determine how strongly correlated the different signals are, the correlation matrix ̿ (normalized Σ ̿ ) is calculated for the data after ROS (the raw data might include some additional correlation due to the censoring). The matrix distance (see Eq. 
Recommendation in measuring RF exposure with PEMs
The authors recommend the practice of wearing two PEMs simultaneously, since it is shown in the manuscript that this can reduce the variation on the response of the PEMs and thus the uncertainty on the measurements using PEMs. A correction for the human body has to be taken into account as this can influence the summary statistics. This correction should be determined for realistic polarizations, as proposed in this manuscript. The authors also recommend other researchers to provide covariance estimates together with their univariate summary statistics, in order to allow comparison of different studies. LIST OF CAPTIONS Table 1 : Studied frequency ranges, their measured central frequencies, and incident electric fields averaged over the subject's height (191 cm) for an input power of 10 mW at the horizontally (H) and vertically (V) polarized TX, using a NARDA broadband field meter. Table 2 : Summary statistics of the conditional probabilities of the for the root mean squared electric field (in mV/m) registered in the frequency bands listed in Table 1 . An estimation of the free-space incident electric field is provided, using Equations (4) and (5), for data averaged over two PEMs worn on both hips while following the trajectory described in Figure 1 . Table 3 : Uncertainties due to the influence on the body on the average of two PEMs worn on the left and right hip. Table 1 , averaged over both hips for realistic polarization. Table 1 , after ROS and averaging over the 2
PEMs. Summary statistics of these ECDFs are provided in Table 2 . Table 3 Fig. 1 
